ABSTRACT
INTRODUCTION
E vidence-based practice (EBP) continues to be a significant educational phenomenon in health professional education by supporting the advance of patient care and optimizing clinical outcomes. The concept of using current evidence to guide clinical practice was first explored by a group of medical practitioners and clinical epidemiologists, David Sackett and his colleagues, at the McMaster University, Canada, in the 1970s. 1 They advocated the use of scientific methods to evaluate the effectiveness and efficacy of treatment. Their work stimulated a systematic approach to using scientific research as a basis for clinical decision-making, which led the medical education system to emphasize teaching evidence-based medicine. Sackett et al. 2 defined EBP as "the conscientious, explicit and judicious use of current best evidence in making decisions about the care of the individual patient. It means integrating individual clinical expertise with the best available external clinical evidence from systematic research."
To reflect the more heterogeneous application across all health professions beyond medicine, the term "evidencebased medicine" was extended to "evidence-based practice", reflecting this broader paradigm. EBP is now recognized as a foundational education premise in providing optimal care and outcomes for patients. The National Health and Medical Research Council (NHMRC) acknowledged the importance of EBP and committed to supporting the conduct of research and the uptake of evidence from research into improving patient care. 3 For any health practitioner, it is additionally challenging to keep up-to-date with the rapid pace of technology development, new scientific discovery, inventions, and innovations that directly impact current practice. In addition, pressure from professional regulatory bodies and accreditation obligations have also contributed to the increased importance of integrating EBP routinely and regularly into service provision by any health professional in the community. As such, the integration of EBP into clinical practice across all health sectors has become an almost universal expectation for health services. 4 The Bachelor of Oral Health program at the University of Sydney (BOH Sydney) is a 3-year full-time course that offers students qualifications in dental hygiene, dental therapy, and oral health education and promotion. This degree first commenced in 2005. Oral health therapists work with patients of all ages, focusing on oral health disease prevention and maintenance. These therapists assess patients' oral health through clinical examination and radiographs, provide preventive and treatment services, and identify conditions requiring a specialist referral. As such, the oral health therapist is a comparatively new profession in Australia.
How EBP is incorporated in the Bachelor of Oral Health program is described in this paragraph. In the year 1 curriculum, health literacy skills were introduced by the faculty librarian, which involves workshop sessions including topics on library services and resources, citing and referencing, and the use of MEDLINE and EndNote. In year 2, semester 1, a module of evidence-based dentistry lectures was presented. 5 This learning module provided students with an overview of EBP and opportunities to learn the steps of EBP, to develop skills for searching, and to analyze the available evidence. The workshop introduced students to different electronic databases, e-books, and e-journals relevant to the oral health fields. Demonstration of the specific topic search was presented step by step to students. However, there was no connection between the theory and its application, which was antithetical to an evidence-based approach to clinical practice. According to Ghali et al., 6 teaching EBP by just focusing on the statistics and critical appraisal has been found to be ineffective. Students would not gain exposure to the entire process of evidence-based decision-making.
As the integration of EBP into the clinical curriculum is of paramount importance, EBP application was then introduced into student clinical practice. Clinical educators facilitated learning on evidence-based clinical decisionmaking. During clinical practice, students performed clinical oral health assessments, carried out diagnostic tests, devised a problem list, and formulated a treatment plan with guidance from a clinical educator. Based on the patient's problem list, clinical educators encouraged students to look for several potential questions within the patient's case and helped them focus on the question they most wanted to be answered. Subsequently, students developed an effective search strategy using the population, intervention, comparator, and outcome (PICO) format. Students were required to complete the literature search and critical appraisal of evidence before a patient's return for the subsequent appointment. They were advised to find a few relevant articles, examine the quality of the studies, and reject the ones with lower quality. Students were instructed to make sure the PICO critical appraisal was completed and presented to the clinical educator and their peer group during clinical practice tutorial before the commencement of treatment. This process aimed to support students in learning how to make clinical decisions based on evidence.
METHODS
To evaluate students' perception of EBP, an instrument was designed to constructively align with the course-specific outcomes. This instrument, using 5-point Likert scales to select an agreement or disagreement statement about EBP, was aimed to assess students' EBP application skills than just their basic knowledge and understanding. The four EBP dimensions measured by this research instrument were students' perceptions of EBP knowledge and understanding, evidence search and analysis, confidence in critical appraisal, and EBP in clinical practice. This questionnaire was distributed to students at the end of year 2 after they completed the EBP didactic modules in the first semester and after integrating EBP into clinical practice in the second semester. Participation was voluntary. Data from two cohorts of year 2 students from 2013 and 2014 were collected. Sixty-two questionnaires were completed and returned, resulting in a student response rate of 97%. The ordinal data were converted to their numerical equivalent for statistical analysis. Although these numbers are not equidistant, they give a ranking order of agreement scales. 7 The IBM SPSS Statistics software (version 22; IBM SPSS Inc, Chicago, IL) was used for statistical analysis. Percentages were provided to summarize distribution patterns of the ordinal data.
Binominal exact confidence intervals were calculated. The correlation between variables was assessed using Spearman's rank correlation. 8, 9 The level of significance was set at P , .05. 
RESULTS
Quantitative Findings (Student Questionnaire) Domain 1: Evaluation of Students' EBP Knowledge and Understanding As shown in Table 1 , regarding the statement "evaluation of students' EBP knowledge and understanding from EBP lectures," .90% (612%) of the two student cohorts agreed that EBP lectures gave them a strong understanding of the subject. More than 85% (612%) of students reported that teaching EBP in clinics helped them in developing a clinical question from the problem list and enhanced their EBP application. Nearly all students agreed that implementing EBP application in clinics made them understand more of its relevance and influenced their clinical decisions. About 90% (612%) of students acknowledged that EBP should be an integral part of clinical practice and consistently thought they had a positive EBP experience, although a small percentage reported that they were not so sure about this. In summary, students felt the lectures gave them a good understanding of the topic. They found that integrating EBP into clinical practice helped them to build their confidence in applying research evidence to provide the best care to patients.
Domain 2: Evidence Search and Analysis
As shown in Table 2 , only about 45% (612%) of students thought evidence search was often an achievable task in clinical practice. A small percentage, 6% (66%), of students reported that they were rarely able to access any resources at the clinic. Only 35% (612%) of students said they were often able to access full-text evidence, and about 13% of students were rarely able to find full-text articles. Only 7% (66%) of students were able to search evidence within 30 minutes in the clinic. More than 35% (612%) of students spent just over an hour searching for evidence, and about 30% (610%) of students took over an hour and a half to search for the evidence they needed to answer their clinical question. In summary, accessing the university library website was difficult during clinical practice. Access to full-text articles was restricted for students. The lack of evidence in some facets of dentistry might have led to the long literature search time.
Domain 3: Confidence in Critical Appraisal Skills
As shown in Table 3 , approximately 80% (612%) of students reported feeling confident in identifying PICO as a search 
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strategy. Over 75% (612%) of students felt confident in searching appropriate articles to answer their clinical questions. About 75% (612%) of students felt confident in appraising the research design and identifying the strengths and weaknesses of the evidence.
Domain 4: EBP Clinical Practice
As shown in Table 4 , about 80% (612%) of students reported feeling confident in the application of evidence to clinical practice. Over 85% (612%) of students agreed that they benefited from presenting their research evidence during the clinical tutorial.
Correlations
Spearman rank correlation was performed to examine the relationship between integrating EBP into clinical practice and the students' confidence in the EBP application process. Table 5 shows the Spearman rank correlation of study variables. No significant relationship was found between the didactic lectures and the students' confidence in the application of EBP. However, there is a moderate, positive, statistically significant relationship (r s 5 .45, P , .001) between the didactic lectures and students' perception of EBP influencing the clinical decision. Most importantly, there is a positive statistically significant correlation between teaching EBP in the clinic and students' perceived confidence in correctly identifying a PICO (r s 5 .26, P 5 .041). As expected, correctly identifying PICO as a search strategy is positively correlated with finding the appropriate evidence (r s 5 .512, P , .001). In addition, there is a moderate, positive, statistically significant relationship between appraising the evidence and applying the evidence in clinical practice (r s 5 .468, P , .001). In summary, teaching EBP in clinical practice to students enhanced learning the EBP process.
DISCUSSION
The original standalone model of EBP in the undergraduate oral health curriculum, without EBP application in clinics, neither fulfilled the purpose of connecting theory to practice nor made any reference to translational research. It has been documented in the systematic review by Coomarasamy et al. 10 that didactic teaching may improve knowledge of the topic, but it does not bring changes in attitude and behavior if there are no opportunities for application of knowledge. When the curriculum only focused on the EBP theory, such as critical appraisal, and did not include teaching EBP skills in clinical situations, it had limited effectiveness. 11, 12 In the present study, although 90% of lectures provided them with a strong understanding of the topic, there was no correlation between students' knowledge and understanding gained from the lectures and their confidence in correctly identifying a PICO, finding the appropriate evidence, critically appraising the evidence, and applying the evidence to clinical practice.
Staging clinical tutorials before clinical practice was one of the strategies that increased students' capacity in EBP application. The tutorial was an open forum for students to share and discuss evidence that they needed to answer their clinical questions. Clinical educators facilitated the session, and students were encouraged to ask questions and provide comments. More than 85% of the student cohorts thought that presenting scientific evidence at clinical tutorial made sense in EBP application and that they benefited from group learning. Extra commentary provided in the survey illustrated that "Discussing evidence during clinical tutorial clarified concepts and provided more opportunities for awareness of other studies."
During clinical practice, students demonstrated their ability in using the best available evidence to support patient treatment planning. About 80% of the 2013 and 2014 cohort students thought they were confident in the application of evidence in clinical practice. The skills of formulating clinical questions, finding the best evidence, and making the clinical decision to solve a patient's chief concern were learned as an integrated whole. Learning based on experience is often effective. 13 Experiential learning has been explored to improve the integration of theory and practice. 14 Learning in the clinical environment with real patients motivated students to actively participate in EBP.
According to this survey, only over 50% of 2013 and 2014 cohort students reported that the evidence search was a readily achievable task in clinical practice. This report could be due to the reduced availability of internet access to the electronic library at some smaller clinics where the students were located. Accessibility is one of the barriers to implementing EBP in some clinics, and this is consistent with the findings of previous studies. [15] [16] [17] Only 7% of 2013 and 2014 student cohorts reported being able to search for evidence within 30 minutes. This meant that even with point-of-care access to electronic search engines, it would not have been practical to do so at the chairside at that formative stage of student learning because of the time needed for the search. Only 35% of 2013 and 2014 student cohorts reported being able to access full-text evidence onsite. With competing responsibilities and the inability to gain immediate access to full-text evidence, it became impossible for students to evaluate the evidence and then implement their findings at that very same appointment. So, understandably, time constraint is the most cited barrier in the EBP literature. 17 Hence, it was far more realistic for students to formulate their clinical questions from their patient's problem lists and defer the evidence search until after clinical practice. Students returned to present their evidence findings at the clinical tutorial before the patient's subsequent appointment. Although the students valued this opportunity to learn from each other and to discuss current evidence, students have reported that not all students were able to present their evidence findings in tutorials because of time pressure and competing demands by patients.
This study has provided an insight into integrating EBP into oral health clinical practice. Effective practical transfer of knowledge from the classroom to the clinic requires guidance and support of clinical educators. 18 During the facilitating process, clinical educators provided step-bystep guidance to students in setting up the clinical questions for evidence search. Their role has shifted from directing the students on what to do and how to do to facilitating the development of critical-thinking and problem-solving skills in clinical decision-making. 19 They are also the students' role models in the clinical implementation of EBP. It is likely that this learning and teaching environment can culturally influence oral health practitioners to embed current evidence into daily clinical practice. The lack of support from clinical educators likely results in a lack of motivation in students. 12, 16 The level of support and expertise offered by clinical educators in EBP influenced students' application of EBP in clinics. This finding is consistent with that of the study by Teich et al. 20 who reported that educators who lack EBP training become a common barrier for EBP implementation.
Owing to the continuous turnover of clinical educators, evaluation of their perceptions of EBP could not be systematically assessed. An EBP training guide has been developed to ensure clinical educators facilitate the EBP process in clinics. To bridge the gap between current research and its application to practice, much effort is needed to ensure that clinical educators are kept up-todate using scientific evidence to lead students in clinical practice.
Limitations and Future Scope of Research
Results of this study should be interpreted with caution because of the small cohort of students in the undergraduate oral health program. Student cohorts of 2013 and 2014 received the same intervention; data were collected from both cohorts. A larger confirmatory study involving students in the dentistry program is needed. Further research should explore whether the oral health students continue using scientific evidence to support clinical practice after they graduate; what factors might impact the graduates in their access to evidence and retention of EBP principles; and how might the artificial intelligence technology impact the application of evidence in clinical practice. In addition, it would be helpful to capture qualitatively the experiences and perspectives of patients of the clinician who uses research evidence in clinical decision-making. In the sense of a piece of research, how can more diverse research methodologies be used to robustly capture the life-long learning practiced by oral health professionals in an area such as EBP?
CONCLUSION
Overall, the evaluation in this study supported EBP clinical teaching but revealed some issues with implementation. By analyzing the perspectives from oral health students, an effective methodology of integrating EBP into undergraduate clinical teaching can be achieved by increasing accessibility to full-text evidence and providing adequate support to the clinical educators.
